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IL De CnrvarHm Tangentibus e Maximemm ac 
Minimemm theori^ immediate deduBis : Una 
cum Iheorem t qmbnfdam ad SeBioms co- 
nk as pertinent ibus^ ejufdem caknli auxHio in- 
^ejiigatii. Antore Humphrido Dittonu. 



TAngentium methodum propono , facilem fatis 
ac generalem, imo generaliffirnam, ut pote cur- 
vis omnibus unS eldemque opera infer vientem. 
Neque novam vocare metuo, cum celebriorum 
Geometrarum nullus ( in quantum unquam fcire potui) 
aliquid hujus generis publici juris fecit. Pauca tantum 
ejus fpecimina hie in medium profero , nire enkn turn 
clari ac aperta exemplorum multitudine non Indlgeti- 
mus 1 

Sit Curva A G H , cujus vertex A , axis A K , or- 
dinatira applicata F D centrumque (fiquod habet) pun- 
dlum K. Sumpto puriQ'b L in Axe fit A L=n> A D=x, 
F D = y , F L = z ; quarup quantitatum) tres pofte- 
riores funt fluentes, prior vero n permaitens ac ftabilis^ 
hxc enim una eademque prioribus variis fempcr refponder. 
Ex Triangulo Reftangulo F D L , banc habemus Equa- 
tionem, z z=^ y y 4" n n — 2 nx + x x j deteroiinan- 
deque z ad extremum, oritur 2 y y— -x n x + 2. x x = o . 

unde interpretando x y y fecundum propriam Curvse 
naturam, relinquetur quantitas n expofita in terminis 
etiam Curvas propriis. 

Cum vero z hoc modo ad valorem extremum deter- 
minatam habeamus J hoc eft, lineaFL omnium qvx a 
pund:o L ad Curvam duci pofTunt vel maxima vel mi- 

X X X X X X X nima 
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nima fit, indeque ad Curvara in puttdo F nofmalisj 
ipfam D L e/Te fubnormalem patet , ex qua fubtanr- 
gens nullo negotio ecuitur. 

in exemplum producatOT prinio Parabok Apollo* 
niana, quam curvam hie delineatam eiTe fupponemus* 

Habemus ergo 2 y y = r x ^ ( pofito Paramctro ==t ) 

r 
node rx— xnx+ 2,xx— t), &n=:-~+ x, er- 

goque DL fubnormalis = ^ r. "(Cujus Theorematfe. 
lenfus hiGcft, viz. Si ultra lerrninum D abfcilfe A % 
defignetur D L remiparametro equalis, atque a pundo 
L producatur L F reda ad pundum F j. re£l:a fic duda 
ParaboIiE in pundo F normalis erit, & omnium qu^ a 
pundo L, ad Curvara dad poffuQi minima. Dicomt- 
nimam • alicui enim curyse naturam ac indolem fcienti, 
apparet Maximam efle npri polTe (idquod in fcquentibusi 
ootaWftf velim ) fed neceffario eft vei maxima velmir 
mw% ideoque pofterior.) Haecque pars prior eft Theor.5. 
Lib. 7. Conicor. PrarcJariffimi de La Hire^ 

Ducarur ordinata EB, junganturque punO'aE^Lj 
fit intercepta B D = f , unde A B. = x — f ^ 8c 

r rr 

BL=^— -ff. jamLE^ = — -f- rx J-ff| & 

r r rr 

F L ^ == •— + r X 4- f f , & F L^ 5= — + r x, ergp 

Theorem. 5. ejufdem Lib. Conicor. 

Quo propriiis pundum F in qu6 curvam normalis 
fecat, pundo A five vertici admoveturj eo propiiis 
etiam pundum L eidem veriit. Ergo ijuando F cixm 

Arcoin^ 
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A coincidit, 8c (ic evancfcit ordinata F D , tanc ipfa 
Minima jacet in Axe A K, 8c femiparametri quan- 
titatera adequabit. Hoc eft in illo cafu n = ^ r tan- 
turn ; in nihilum abeunte x abfcifTa ad ordinatam eva* 
nefccntem pertinenta. Si ergo A L = n = z r , funipto 
pun^o D inter A 8c L , fiat A D = x j turn oritur 

rr 
FL^^^'^+xx, ergo FL'^~AL=xx, 

4 
hoc eft FL 'J -- A L^ = A D *? femper. Eju(dem- 

que tenoris eft Theon z. Lib. 7. Conicor, de La Hire. 

Secundb fit curva quasdam ordinis Parabolici fupc- 

p — q q p 
riors, cujus ^qnatio r x = y, 

2P— 2q 2q 
«. P P 

Turn yy = r x , adeoquG 

2 p — 2 q 2 q — p 



mm ■! 



2q p p • 

2yy — — J. X xj fubftituendoque hunc va- 

p 

* 

lorem loco 2 y y in ccquatione general! determinante z ad 

2 p—- 2 q 2 q^—p 
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tremum, habemus inde n= — r x 4-X5&: 

p 

2 p «— ^ 2 q 2 q -— * p 



q p p 

ptopterea fubnormalis D L == — r x 

p 



Xxxxxxx 2 FIoc 
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Hoc vero fiogtills birce curvis facillime applicatur , fi 
indices p & q fccuodumi unius cujufque naturatn ac ge- 

niuiB debito modo exponantur. 

Supponctur tcrrio Curvam cfle Ellipfiu <:ujus I Axis 
Mador A K,- ex cujus etiam equatione confequitur 

z y y = r X — z r x x. Unde proveoit 

• • • • 

TX-— 2rxx— - 2nx-j-2xx = 05 &c 



q 

n=r4"X — rx, ac proptcrea r — r x fubnormali D L 



2 q 2 q 

equaiis. Sivcro elJipfeos loco fubftitueretur Circulus, 
eqaariooem coJem modo tracftando, inveniemus DL = 
r — X, pofito r Circuli Radb a:quali. 

Sed ad Eliipfiu revcriendum, cujus alia proprietas 
t^x hoc fontc dcduccnda eft, prout in Parabola facS-um. 

Sit B D r::: f ., uiidc A B = X — £ Habemus L E ^ ( z^ 

LB^ -^EB"^ ) =:rr — rr x 4- r J^ xx -f* f f-f*r x --» 



4 q qq 

r X x—r f f ; & F L^ (=T D 'i^ LD'i)z=:t x— r xx+ r r 

q q q 4 

rrx 4" rrxx: Ergo^LE^ -~--LFg mffi— .rff 



q aq q 

Hoc vero ell Thcor. 6, Lib. /« Conic, de La Hire. 

PoOulat enim Geometra il!e fnblimis , ut fit q. r^ 
q — )i :. L D , cujus valor eft r — r x prout (upra in- 






z q 

vmmm 



( '337 ) 

ventum ; idcoqm qmrm proportionalis cfl tnhm au- 
te pofitis: Hoc vero ei conccfTo, L F eflc minimam 
omnium redarum quae k punfto L ad Elljpfiu duci 
poffunt evidenter demonftrar. Preterea quoniam eft 

q: q~r:: f: f: f — fr, ErgoCDff—rff 



q q 

five f ^ f — f'f, idem eft quod re^langulum apud D 

q 

DeLa Hire exemplar vccatum : Hoc vero exemplar fe- 
cundum ejus defioitioncm, eft RccStanguhmi fmnle Red;- 
angulo , differentiara inter Quadra uim Axis Tranfvcr-- 
fi & Figuram conllituenti ( fioc eft Re£tangii!o q q— q r ) 
& preterea ad Rtdam B D five t aopiicaium. Et 
quod Rcdangulum if — ri f omncsliaicx condhloncs 

q 
poflldeat, luce Meridian^ Clariiis eft. 

Notetur , ex valorc quantitatis n fupra iavea o , 
plane conlcqui n ^^ r. Nam n =^ r -i* x ^^ r x, ergo 



2 2 q 

q n -f- r X = q r -"I- q X 3 fed ( propter q ;\ r ) qx\ r x^ 



^rgo, q n jN^ q r , &:n o^ r, 

2 2 

Quando (ut in Parabola modo obfcrvatum) pua^ 
ftum F in A verticem incidit, ipfa Minirra in Axe dc* 
fignatur 5 & propter evanefcentem x, habemus 
fi= ' : Aftumptoque quovis puudto D inter A Be l, 
fi A D = alicui x, comparando eip^ergit F L '^ ^.^ L "^ r- 
XX — r X X ; quod ipfum eft Tl:|eor. 3, Lib. 7. Conic. 

^ » n n il I — • w mn mmw mm 
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D. La Hire. Qaoniam enim eft q : q *- r : : x : 

X — r X , patet a x x — r x x efic exemplar, fed ap* 



plicatiim ad abfcifTim x 5 & pretcrea hoc efle menfuram 
adcquaram dcfcSiis', quad rati Mininire h quadrate cujus 
vis redar. altcrius, ab eodem puddo ad curvarii pro- 
tenfo: ; hxcque demonftrat illc loco citato. 

Theorcmata vero ad Axtm minortni five conjugatum 
cllipfeos fpeclantia fha(5lcnus enim majore five Tranf- 
verlo ufi fuimus) eodem plane modo detcrminantur. 

Sit jam A K ' Axis Minoris — £» Parameter = R ; 

2 
pundum L jam ultra centrum, adalteras partes GK 
coliocari fiipponitur. Operando ut prius, invenietur A L 

five n=:R-f.x — Rx, &; fubnormalis D L =: R -- R x ^ 



Hoc cfl c : R ; : c •— x : R •— R x , adeoque dufta F L 



omnium qua! a punSlo L ad ellipfiu duci poflunt Maxima , 
&: L F^ — L E^ = R f f — f f = Re£tangulo exemplar ad 



B D ( five f ) applicato. Quod vcro hoc lit exemplar, pa- 
tet, eft enim c ; R ~c ; : f ; R f — f , adeoque ex defi- 



nltiotic , R f — f X f = Exemplar!. Hoc vero Theor. eft 

c 
7 Lib. 7 Conicor. De La Hire. 

Iterum 5 
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Iterum ; Pundo F cum A coincidente ; propter cva- 
nefcentem x evanefcenris tunc tcmporis ordinatjc, rc- 

R 

linquitur n =: --• , 8c A L omnium qucc a pundto L 

ad Ellipfln dqci polTunt Maxima, 8c A L*^ — FL '^ ™ 
R XX —X X = Excmplari ad AD five x applicatoj 
c 

eodcmcpc mcdo fonat. Tlicor. 4, Lib. prcJiai Coni- 
corum. 

Obfcrvandum vcro ad cafum preccdcnccm ( quod 
prills ergo notari dcbuit ) ubi invcniiiius 

n = R -^j-. X — R X , quoJ n ^i^ R ^ nam c n ~|- R x = 

R c + c X , &: propter R e^ c, adcoqiic; R x -^ ex, re- 
linquitur c n '^ R c, 8c n >^ R. 

■2 2 

Jam verb ut res in Ellipfi pcraclra cfl: , fie codcni 
p:or(us modo in Hyperbola pcragcnda torcr, Miniina:- 
quc in lac curva Jineac dctcrminandx : led talis imcr 
hafca: curvas connedio, tarn facilifquc ab una ad alte- 
ram tranfinis, ut vcl Tyronibus ipfis labor inanis vi» 
deatur. Nil aliud rcftar^ v. gr. 

ad fubnormilcm detcrminandarn , quam ut fignura 
— in -f rautctur. Nam cum in Hyperbola fie 

2 y y = r X -f- 2 r X X , &£ n = r + x J- r x ( cxquadonc 



q 2 q 

generali ) manet D L = r + r x. 



^- q Co: 
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Concipietur Quarto Curvam MSN (in altera Fig. 
Fig. parte delin. EiTe unatn ex Hyperboloidibus, cujus 
Afymptoti A K, KH , reftamque SRad Afymptoton 
K H ordinatam , SR.fit=y, SP = 2,KR=x, 
K P = n , qux hie necedario minor erit quatn x , 
ut confidcranti patet. Equatio curvie prcpria eft 
yp xi = f sP cujus loco ( propte r & s quantitates 
dcterminatas ) fcribi poflit y p = x -^ . adeoque 

2 — . 2q — zq— p 

y=:x p, 8<.2yy = — — . i hinc cum 

p X X p 

2 z = y y + X x — 2 n X -j- n n , pro extremo habemus 

— 2q— p 

2yy-|^2XX— 2nX=05 hocell — — XX p 

p 



q 



-j- 2 X X =:2nx3 8t n=:x — — X p 

P 

~2q«p 

adeoque fubnormalis PR (=x«--n)=— x p , 

P 

Curvam jam A F G ( ultimo loco ) Cjrdoiden pri- 
mariam concipiamus ; fitqqe r Radius, c Arcus & y 
ordinata CircuJi genkoris, cujus Diameter per A K re- 
prefentatur centrumquc inter L & K pofitum. Turn 
vocata F D cycloidis ordinate ^ , ca^terifque ut prius ; 

curvx equatio eft aai=:: yy+2Cy -|- cc., adeoque 

.z ( = aa4-nn - a nx-h xx ) = y y + 2 c y + 

c c -]- n n -— 2 D x -!- X X 5 &c ( z ad cxtrcmum determi- 

natd ) 
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fata ) 2yy + 2cy4*2syc + ^^^--^nx4-2xx: 



:i/. 



Eft vero y = rx~xx, gccrzirx, ergo iios valorcs fub 



'-<« %iiMMinp«iM^ 



flitucndoi ac cquadonem dcbitc rcduccndo^ habcmuE 
2 r — ^ ^ 2 r c — 2 X c 4- 2 r 4" 2 c r = a n -— 2 x r^ ac 



p— nw— JW— «H > HI IIIIWl ■—■» 






proptcrca ar — x4' 2rc — xcrxn — x •-: 1)1. 
fubnormali. •*"- — - .^.. ^f^— . 

y 

IncorTiparabiiis D. Barovius fubtangente proxcgni- 
ta, acJ Maximum & Minimum detcrminandum uti- 
tur; horquc idem poft eum fecit D. Neiwentiit in 
fua infifiitorum Analyfu Cum vcro multis aliis Me* 
thodis , in quibus nihii omnino de Curvarum Tadtione 
prcfupponuur, Maximum ac Minimum inveniri qucantj 
paJam eft c Maximis & Minimis ad Tangentes dctcr- 
minandaSj tuio ac Icgittim^ procedere poffe. 



mmm 



C/ %/ iX* C/ Lj tmim 1» 



pxcmpla haScnus obla.a p=rcurrc..i, in nr,£. lis 

vis patcbit 5 quod -^ y y — ^ ^ rrx + z x >: := c.. 
pofito nempc loco m _ in Mc cq!:;aticnc , valore ejus 
fecundum curvae riaturam, la- Hypcrbcioidibi'S ergo 

Y y 37 T y y y ^^^ - 
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2q — P 2q 



aq. p 2q . p 

€X.gr. — XX — 2XX^ ^XX -f*2XX =0, 

P P 

quod ( ipfb oculo judice ) manifeflum eft ; & fie in 
aliis ( (me ulla demonftratione ) Veritas facile pf^r- 
fpicietur. 



C ROLL. ri. 

Ex fubnormalium inventione , curvarum ordinatas 
Maximas &Minimas facile determinabimus. Hacque 
in re dico/i fubnormaiis (pro aliquo curvx puncSto) nihilo 
ponatur rqualis, habemus ordmaram iftius curvx ad cx« 
tremum determinatam ; & quidam maximarn ft ad 
partes curvse cuncavas, minimam vero i\ ad convex 
applicari mtelligatur. Ex. gr, in Circulo (pofica Tub* 
normali=l) eftl==:r™x; fitr — x=o;i ergo 
r = X 5 ac nide y ■= r , hoc eft applicata maxiriia Pa- 

dio ^ualis. Similiter in Ellipfi ^ 1 = r — r x ^ fit 

2 CJ! 

r — r X = o 5 turn rq=:2rx, acx^q^ ergo y y =: r q 
2 q 24 

= 4tse parti Figurse (utivocant) five femiaxis conju- 
gati qvadraro , adcque maxirria y — ifti kmzxL Nee 
JMcth:.do diffirniti ciira aliis curvis optrandum fbrer* 
kivsQiaiur lubnormalis tx equauone daca, laque nihUo 

tquaii. 
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cqnali poftti , ordinatam qxxtvx maximam vel minimam 
determinatam habebimus ,- priorcm ad partem curv^ 
verdis axcm concavam ^ pofteriorcm ad convcxam. 



FOS ISC KIP TV M 

ffiorih^s feqnentia b^c ( mjtatu mn indigna } 

adjungi pojfunt. 

PRimd^Equefacil^hicmeihodo determinari Tangen- 
tem, ad partes cutvx con vexas operando, ac ad par- 
tes concavas uti priiis. Sit cnim A C Tangens verticalis 
inque ei ad libitum fumpto puniSo C, fit A C = n ^ 
G O = z (quo ctiam charai^ere omncs lineae, a piinfto 
Cad curvam convexam AEG dudx, iofigniantur ) 
ergo dufti M O fcmper ad A C perpendicuJari , erit 

CM rr: n — ^ y , 8c ciiai O M = x , erit z 2: =: n n — 

any-f^yy— xx, adeoque (pro extreme ipfius z valore ) 

% •■ • 

2yy4"2xx — 2ny = o. In qua equationc fi exponatur 

• 
2 XX fecunducn curvae naturam ^ Hneam CZ (quas 
hoc loco fubnormalis viccm (ubibit) determinatam da- 
bimus. Res clarior eft quam qua^ exemplis llluftrantibus 
indigeat j quaeque jamjam dida funt facile hoc opus 
excuiabunt* 

Secund6, Sicut Methodo priore, (Curvarum Tan- 
gentes invenimus ) ipfus lineas L E vel C O a yiinOio 

Yyyyyyy z dato 
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data vol in Axe vcl in Tangente verticali fumpto pro- 
cludas, ad txtrcmum dctcrminando ; fic etiam confide- 
rando lintas Q^E, &c. a punfto m Axe dato ultra ver- 

licim prcduiSlas 5 idem (irlquc U*"averfal;tt*r ) perficerc 
p:)liuiniss. Onirics cnim Jmca^ Q^E valons fhicniis funt 
ac pcrptitio iTiurabilis^ foia verb Tangcns Q^F (pollco 
quod QF carvaiB cangat ) (labiliscH ac au i<nicuni va- 
iorern dctcrmman. Hcc ergo loco, rH cxtrcoii Hypo- 
thx:H non inniiemur, ltd c|uantitatem permancntcm tan- 
tiuTi fpeculabimiir. AfTurnantur duopurid:a Q^L, indc- 
que ad idem curVce punctum E dua^ (empcr linta: ducan- 
tur L E , Q^E. Inter punctum F conta<5tas ac verticem^ 
angulus Q^E JL femper erit obtufus, ad akeras vcro par- 
tes puHCti F acutus erit , fupporito { quod pnm mo- 
nit urn) Q^F curvani tangere, ac F L ei ad angulcs 
redlos inJifterc. Sit Q^A = p. AL— n. A B ~ y:. 
B E -=^y. QE := /\ V E (lotercepca inter pundtum 
E & V ubi cadit Q V perpendiculars ab C^ in L E pro- 
ductarn ) = v. Jam propter Triangulum obtufan- 
gulum Q E habehius hioc e^uationem 

1 z-rrz p^ -i- 2 p n — y'—x' + • f -f- n' — 2 n X -j- xx/,; 

X 2 V ^ five loci y^^T'if^'^ 2nx-4-^x! ' icr^hmdo i\ 
vff zztr- p^--}- 2 pn— y^ — xH-^nx— 2fv,^ ideoquc 
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2yy -^ aXX^" ^HX— 2 1^/ — ' 2vf 



Si z jam Hit quantitas ftabilis, quo in Cafu Q^E 
cum Q^ F tangente coincidct , erit turn 

• • • 

™2yy — 2xx4- 2nx~o ( re£langulo 2 f v ejuf- 

que adco fluxione penitus evanefcente. ) Uxc vera 
d\ Ipia equatio Gsneralis Methodo fuperiori determinata, 



( «34^ ) 

quaeque uti-videmus non minus facile ac naturalltcr ck 
hoc (iippofit > quantitatis ftabilis principio, quam ex il- 
lo extrcmi dcduckur. 



■ 




III* Speemm 



